
A review of tho literature on
the cardiovascular effects of
caffeine indicates that
moderate caffeine
consumption does not cause
cardiac arrhythmias,
hypertension, or an increased
incidence of coronary heart
disease. Caffeine use is often
associated with atherogenic
behavior, such as cigarette
smoking. Failure to take into
account covariables for
cardiovascular disease could
be responsible for commonly
held misconceptions about
caffeine and heart disease.

Une revue de la litterature
portant sur les effets
cardiovasculaires de la cafeine
indique que la consommation
moderee de cafe ne provoque
pas d'arythmie cardiaque,
d'hypertension ou
d'augmentation de l'incidence
de la coronaropathie. La
consommation de cafe
s'accompagne souvent d'un
comportement atherogenique
tel le tabagisme de la
cigarette. ll se pourrait que
le fait de ne pas tenir compte
des covariables impliquees
dans la maladie
cardiovasculaire soit
responsable des conceptions
erronnees entendues
frequemment autour de la
cafeine et des cardiopathies.
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arrhythmias? Does caffeine
increase heart rate? Does
caffeine increase blood pres-
sure? Does caffeine cause

coronary heart disease (CHD) ?
The effects of caffeine on the heart and

circulation have been scrutinized by scien-
tists for well over 50 years. Despite exten-
sive research, the precise cardiovascular ef-
fects ofcaffeine continue to be debated. For
example, two recent studies",2 involving
10 000 and 45 000 subjects reached oppo-
site conclusions about a possible association
between coffee intake and the development
ofCHD. In this review, the above questions
will be answered based upon the currently
available scientific evidence.

Confounding variables
One of the greatest difficulties in determin-
ing the effects of long-term coffee use in
humans is the potential influence of con-
founding variables. The best example is
cigarette smoking. Repeated observations
in clinical studies"3'4 have demonstrated a
clear link between a higher consumption of
coffee and smoking. Coffee drinkers tend to
consume more alcohol, have a higher
blood glucose level, be more obese, and in-
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gest more cholesterol-containing foods.'
The same is not true for tea drinkers, who
are generally people with healthier lifestyle
characteristics.'

Because much of the research on caf-
feine has involved population studies, one
must account for possible confounding
variables. However, adjustments in the
data analysis are often difficult to achieve.
For instance, if participants in a study ex-
amining a possible link between coffee and
CHD underestimate their cigarette smok-
ing, then part of any increase in CHD
would be attributed to coffee use and not
smoking. Similarly, if subjects with higher
coffee intake have stopped smoking in the
past few years (as many have) or smoke in-
termittently, grouping these individuals
with nonsmokers makes their higher coffee
use appear to be the cause of an increased
incidence of CHD.

Coffee and arrhythmias
A recent review' has examined all major
clinical studies on the possible association
between coffee consumption and cardiac
arrhythmias.

In five placebo-controlled trials,"-' in
normal subjects and patients with cardio-
vascular disease, doses of caffeine up to
500 mg daily (equivalent to four to six cups
of coffee) did not increase the frequency or
severity of cardiac arrhythmias, including
premature ventricular complexes, ventricu-
lar couplets, or ventricular tachycardia.
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Indeed, Graboys et al'0 administered caf-
feine (200 mg) or placebo to patients with
known malignant ventricular arrhythmias.
A 3-hour period of Holter electrocardio-
graphic monitoring showed no increase in
the frequency or severity of arrhythmias af-
ter caffeine use compared with the results
after placebo administration, despite the
occurrence of ventricular tachycardia on
both study days.

In a more recent report, Chelsky et al"
performed electrophysiologic testing with
and without caffeine (275 mg) in 22 patients
with a history of symptomatic, non-sus-
tained ventricular tachycardia. The au-
thors found no evidence of any caffeine-in-
duced alterations in the induction or
severity of ventricular arrhythmias.

In an electrophysiologic study'2 involving
seven healthy volunteers and 12 patients
with heart disease, the administration of caf-
feine was found to have no appreciable effect
on cardiac conduction. However, in several
highly selected subjects with a previous diag-
nosis of "caffeine sensitivity," caffeine could
have aggravated a pre-existing predilection
to arrhythmogenesis. Whether these findings
can be generalized to the average cardiac
patient, including those with known arrhyth-
mias, is difficult to assess.

One epidemiologic study'3 has examined
premature ventricular complex occurrence
in 7311 people who had a 2-minute
single-lead electrocardiogram recording.
Multivariate analysis suggested that only a
very high coffee intake of nine or more cups
daily was associated with a doubling of the
likelihood of at least one premature ventricu-
lar complex appearing on the rhythm strip.
As noted above, interpretation of these find-
ings is made difficult by the likelihood that
other factors, such as concurrent cigarette
smoking, contributed to the development of
arrhythmias in this rather select group of
very heavy coffee users.

Overall, the available clinical data indi-
cate that moderate caffeine consumption
does not increase the frequency or severity
of cardiac arrhythmias in normally healthy
persons, in patients with ischemic heart dis-
ease, or even in patients with pre-existing
serious ventricular ectopy.

Caffeine and heart rate
When giving lectures to groups of physi-

cians, I have frequently encountered a gen-
eral opinion that coffee is a stimulant, caus-
ing an increase in heart rate. Indeed, in our
own initial research studies,'0"' we were
perplexed to find that caffeine not only
failed to increase heart rate but actually
seemed to reduce it slightly. However, other
studies have now shown similar results, in-
cluding a recent report'4 on ambulatory
blood pressure monitoring in which we de-
tected a small, but statistically significant,
decline in heart rate following caffeine in-
gestion compared with placebo during the
first day of caffeine use in 25 healthy sub-
jects who had not previously been caffeine
users.

As often happens in science, what at first
appears to be an original observation - that
caffeine decreases and not increases heart
rate - turns out simply to replicate earlier
findings. Although not quoted in recent
publications, a 1968 report'5 also noted a
bradycardic effect of caffeine. Of interest
was the slower heart rate that occurred only
in caffeine-naive subjects, results identical
to our own recent "original" findings.

Caffeine and blood pressure
Numerous studies'6 have shown that 200 to
300 mg of caffeine will cause a modest
increase in blood pressure of about 8 to
12 mm Hg systolic and 5 to 7 mm Hg dia-
stolic, but only if administered to subjects
who have not recently consumed caf-
feine-containing beverages or foods. When
these same subjects are given caffeine on a
regular basis, the blood pressure returns to
baseline values within 2 to 3 days, presum-
ably because of development of tolerance.

Large epidemiologic studies have also
examined the possible association between
coffee and tea use and blood pressure. Sev-
eral reports'6 have found a small increase
in systolic or diastolic blood pressure, but
other studies have reported opposite find-
ings, with increasing coffee intake asso-
ciated with a lower blood pressure reading.

Using a novel pharmaco-epidemiologic
approach, Sharp and Benowitz 17 found
that healthy persons who consumed caf-
feine intermittently had a slightly higher
blood pressure than regular users, once
again suggesting that a tolerance develops
to caffeine's effects on blood pressure. In a
recent study'4 using ambulatory blood
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pressure monitoring, caffeine (400 mg) in-
creased ambulatory daytime blood pres-
sure by 3/3 mm Hg in 25 caffeine-naive
subjects. The ambulatory blood pressure
returned to baseline by the third day of
chronic caffeine ingestion.

Thus, regular ingestion of caffeine does
not appear to increase blood pressure.
However, infrequent use can cause a small,
clinically unimportant increase in blood
pressure when persons consuming caffeine
have not developed tolerance to its effects.

Caffeine and CHD
Recent Canadian nutrition guidelines'8
have recommended that people not con-
sume more than four cups of coffee daily,
solely on the basis of a possible association
between coffee and CHD. XVhat evidence
exists to support this conclusion? Eleven
longitudinal cohort studies2,4"1927 have re-
ported on coffee as a possible contributor
to the development ofCHD. Eight of these
reports, including the Framingham Heart
Study,25 did not find any evidence to link
increased coffee use with CHD. Three stu-
dies showed a positive association. A Nor-
wegian study27 reported that a daily intake
of nine or more cups of coffee was related
to an increased risk of experiencing CHD.
However, the preparation of coffee in Nor-
way is different from that in North America
in that coffee in Norway is usually boiled,
a process that appears to have other effects,
such as causing an increase in serum cho-
lesterol.28 Brewing methods in North
America have not been shown to increase
cholesterol.

Another study23 from the United States
found no increase in CHD in people who
drank four to five cups of coffee daily but
did report an increased risk ofCHD in indi-
viduals consuming six or more cups of cof-
fee daily. The only study that appears to
substantiate the Canadian nutrition guide-
lines is a report4 that more than four cups
daily is associated with an increased risk of
cardiovascular events. However, this was a
comparatively small study with only nine
end points occurring in the more than four
cups daily category.

Thus, the evidence in support of the re-
cent Canadian nutrition guidelines18 ap-
pears to be based on only one study with
nine end points. Otherwise, considerable

data seem to disprove any association be-
tween coffee use and CHD, at least for
those consuming up to 6 cups daily. More-
over, very heavy consumers of coffee can
have potentially confounding lifestyle traits,
such as cigarette smoking,29 and so it would
seem premature to promote strict guide-
lines on coffee intake until further data are
available.

Conclusion
From a cardiovascular viewpoint, caffeine
appears to be a target for unproved beliefs
that its use is associated with the develop-
ment of cardiac arrhythmias, an increase
in heart rate, higher blood pressure, and a
higher incidence of CHD. Despite exten-
sive clinical research, little evidence exists
to support caffeine as a significant contribu-
tor to any cardiovascular disease.

The authors of the recent Canadian nu-
trition guidelines'8 agree that there is no as-
sociation between caffeine and cardiac
rhythm disturbances or hypertension, but
appear to have been influenced by a single,
albeit widely reported, article (involving
comparatively few cardiovascular end
points), which found an association be-
tween coffee use and CHD.4 Even the prin-
cipal author of that article has stated in a
recently published correspondence30 that
"we have no definitive answer to the ques-
tion of whether coffee increases the risk of
CHD" and "the totality of the evidence re-
mains equivocal." This view is consistent
with the available data and suggests that
further research is required before coffee is
listed as a cause of CHD.U
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